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ABSTRACT: The effect of temperature; crystal orientation, and neutron irradiation on 
the plastic deformation of alpha uranium monocrystals was investigated. ‘The shape of 
the stress-strain curves of unirradiated samples was explained in terms of the plasti 
deformation modes. The effect of neutron iriradiation on plastic deformation was in- 
vestigated on 9 x 1.5 x 0.4—~0.5 mm monocrystalline samples grown by 8 + a recrystal-. 
lization. The samples were exposed to integitated fluxes (nvt) up to 10!7 n/em? and 

tox 10% némiet temperatures not exceeding 160C and subjected to tensile tests. X-rays 
and metallographic investigations have shown that exposure to nvt up to 1.6 x 105 n/an2 
does not change the plastic deformation mode, In crystals in which initial deforma- - 
tion occurred by slip along the plane (010) ‘ihe yield point increased rapidly at small 
nvt, reaching saturation at: 10!7 n/om?. Irradiation caused a 3—5-fold increase in 
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ABSTRACT: ‘The authors describe briefly the main systems used for different stages of 
adjustment and physical research of the VEP-1 assembly, first described by G. I. 
Budker et al. (Atomnaya energiya v. 19, 498, 1965). ‘The parameters investigated were 
the magnitude of the injected current, the angular divergence and transverse dimen- 
sions of the beam, its energy and energy spread, and the position and angle at the 
exit from the elestron-optical channel. ‘The number of injected particles and the 
Phase difference between the input and output were measured with lead probes. The 
first revolutions of the captured current were observed by recording the synchrotron 
radiation with a photomultiplier. The captured and stored currents were also measured 
with the aid of the synchrotron radiation. The radial position of the orbits was con 
trolled either by regulating their radii by changing the frequency of the accelerat 
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voltage or by producing azimuthal modifications of the magnetic field with additional 
turns. The positions of the orbits at the collision location were roughly monitored 
by means of an optical television system, and more accurately by a remotely controll 
diaphragm located at the place of encounter. The systems used to measure the lumino- 
sity, to control the radial and azimuthal positions of the plasmoids, to determine th 
phase dimensions of the plasmoids » and to monitor and study various coherence effects 
are briefly described. The lifetime of the beam was monitored continuously with e 
special electronic system which determined the logarithmic derivative of a signal pro- 
portional to the current in the track. Orig. art. bas: 6 figures. ; 
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TITLE: 
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ABSTRACT: 


ASSOCIATION: 
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Korobeynikov, N., Deputy Head SOV-27-58-10-16/31 
pe ee 


To Meet the 40th Anniversary of the Lenin Komsomol (Navstre- 
chu 40-letiyu Leninskogo komsomola) 


Professional 'no-tekhnicheskoye obrazovaniye, 1958, Nr 10, 
p 24 (USSR) 


The author describes different achievements, records and 
promises made by various South-Kazakhstan schools. 


Yuzhno-Kazakhstanskoye upravleniye trudovykh rezervoy. 
(South Kazakhstan Administration of Labor Reserves) 


1. Universities 
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TITLE: A Sharpening of Slender Body Theory for Supersoni 
Flow\Round Bodies of Revolution at Incidence 


PERIODICAL: Izvestiya vysshikh uchebnykh gavedeniy, Aviatsionnaya 
tekhnika, 1959, Nr 4, pp 26-31 (USSR) 


ABSTRACT: The application of slender body theory to the flow 
round bodies of revolution at incidence gives simple 

analytical relations for the aerodynamic characteristics 
but these characteristics do not depend on the Mach 
number of the incident flow. This paper is an attempt 
to derive simple expressions for the calculation of the 
aerodynamic characteristics \taking into account the 
Mach number. Cylindrical coordinates r, 0, 8 are 
chosen with the axis oi} the body pointing in the 
direction of the direction of the negative z-axis. 
In the equation for the perturbation velocity potential, 
a Laplace transform with respect to s is applied. 
The solution of the resulting equation is well known as 
a series of products of Bessel functions K, and a 

Card 1/3 terms. The velocity potential can be split into two 
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A Sharpening of Slender Body Theory for Supersonic Flow Round 
Bodies of Revolution at Incidence 


terms, one of which is the potential for 
axisymmetrical flow and the other of which takes 
account of the incidence, It is this latter which is 
of interest. We obtain for the potential 9] the 
expression 


%, = A, (p)K,(Bpr)sine 


where A1(p) is an arbitrary function depending on the 
‘boundary conditions at the surface of the body, 

p = (M2 -1)4%2, and p is the Laplace transform of s. 
As a first. step in the inverting of this transform 
expression, the Bessel function is expanded as a series 
for small values of the argument (higher order terms 
being neglected). It is further assumed that the 
original of the function 


Arp) = a,(s) 
Bp , , 
Card 2/3 is known. The function aj(s) can be determined from va 
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A Sharpening of Slender Body Theory for Supersonic Flow Round 
Bodies of Revolution at Incidence 


the boundary condition on the surface of the body. 
The expression for the pressure coefficient (given in 
Ref 3) can. be split into two parts and in the part 
depending on the angle of incidence, the expression 
found for the potential is used. Likewise the lift 
and longitudinal moment are obtained. An example is 
given in which the lift curve slope is compared with 
that obtained from exact theory, linear theory and 
slender body theory for various nose angles. It is 
seen that the results of the theory described in this 
paper are in better agreement with those of exact theory 
than those obtained from linear theory, There are 

2 figures and 3 English references. 
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AUTHOR: _ Korobeynikov, “NLP. - (Novosibirsk) 


TITLE: ‘Supersonic Ficw\at Incidence Over "Triangular" Wings’ and 
Round Elliptic Cones swith Subsonic Leading Edg@ 2 / 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Aviatsionnaya 
tekhnika, 1960, Nr 1, pp 28-34 (USSR) 


ABSTRACT: The method used is that of the conformal transformation 
and the paper starts from the solution of the problem 
for a body of revolution with an arbitrary generator which 
is obtained by a sharpening of the slender body theory. 
The origin of coordinates is. taken at the nose of the 
body of revolution and the expression for the perturbation 
velocity potential obtained as above is written down. 
By applying suitable conformal transformations we can 
then obtain the potential for any other bodies and the 
first example is that of:a wing of zero thickness. (This 
is only true within the accuracy of the linearized theory). 
From the potential the lift can be obtained and both the 
Card 1/2 general expression and that for a triangular wing are 
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AUTHOR: Korobeynikov, N.P. 
TITLE: On the calculation of the aerodynamic characteristics 

of thin cambered bodies and non-planar wings 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedenty, 

Aviatsionnaya tekhnika,7no. 3, 1961, pp. 3 - 13 
TEXT: Using earlier published data of the author (Ref. 2 - 


Sbornik trudov, no. 15, 1959) basic relations for the flow round 
thin cambered bodies are developed and expressions are derived 
for the aerodynamic characteristics of non-planar wings (having 
cylindrical twist) of small aspect ratio. In each chordwise 
section of the wing the twist is characterised by the distance 
6(s) through which the origin of coordinates is displaced (s 
is measured along the chord). The influence of the angle of 
attack a can be determined as a special case of an alliptic X 
profile. A non-planar wing is obtained by letting the minor 
Semi-axis of the ellipse tend to zero. Expressions are derived 
for the pressure, lift, longitudinal moment, induced drag, 
Spanwise pressure distribution and chordwise lift distribution. 


Card 1/2 
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AUTHOR: Korobeynikov, N.P. (Novosibirsk) 

TITLE: Supersonic flow round a body of rotation with quasi- | 
triangular wings and elliptic taper at incidence 

SOURCE: Nauchnaya konferentsiya po teoreticheskim i 


prikladnym voprosam matematiki i mekhaniki, Tomsk, 
1960, Doklady. Tomsk, 1960. 97 : 


TEXT: The slender body theory is madé more precise by retaining 
in the solution of the linear equations for the potential terms of 
a higher order in the thickness parameter, If the taper is 


those of linear theory and the results of calculations agree better 
with those of exact theory and with experiment. Expressions are 
obtained for the lift coefficient and the longitudinal moment about 
the nose, By using conformal transformations the solution of the 
problem of the flow round quasi-triangular wings of small aspect 
ratio and elliptic taper at incidence can be. obtained. The 
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(Television=-Receivers and reception) 
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Scanning stage. Radio no.8:25-33 Ag '60. (MIRA 13:8) 


(Te levision--Receivers a nd reception) 
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Television receiver units. Radio no.9:28-32 8 '60, (MIRA 13:10) 
(Television--Receivers and reception) 
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Repafring amateur television receivers. Radio no.6:§2 Je '6l, 
(MIRA 14:10) 


(Telavision—Receivers) 
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Automatic frequency control of a heterodyne. Radio no.5343=45. 
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an (Frequency regulation) 
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. A high-frequency block ‘instead of the PTK unit. Radio no.9:41 
S '62, (MIRA 15:9) 
(Television) 
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[Mine development] Gornopodgotovitel'nye raboty. Magadan, Magadan- 
skoe knizhnoe izd-yo, 1960. 668 p. (MIRA 14:9) 
(Magadaw Province—Strip mining) 
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1949, 32 pp. 
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"Automatization of Pro jection-Dimension Measurement Processes in Machine 
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1 Dec 5+. (WM, 19 Nov 5) 


Survey of Scientific and Technical Dissertations Defended at USSR Higher - 
Educational Institutions (11) 


SO: Sun, Ho. 521, 2 Jun 55 
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[How to build a television receiver] Kak postroit! 
televizor. Moskva, Gosenergoizdat, 1963. 60 p. (Mas- 
sovaia radiobiblioteka, no.473) (MIRA 17:1) 
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_. (Petrolozy) 
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Rhythms of the variations in ground water level over a period 
of many years. Trudy WEGINGEO no.10:86-88 ‘64, 
(MIRA 17110) 
1. Gidrogeologicheskaya stantsiya TSentral!no-Charnozemnoy polosy. 
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KOROBEYNIKOV, V.A.; VAYNER, L.S. 
Brief result of and prospects for tha study of the regime of 
underground waters in the Central Black Earth region. Trudy 
VSEGINGEO no.10:202-205 16h. 


(MERA 17:10} 
1. Gidrogeologicheskaya stantsiya TSentral'na-Chernozemnoy polosy. 
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Korobeynikov, Vitaliy Grigor'yevich, Boris Aleksandrovich Sak-Sheak, and Yuriy 
Leonidovich Tete n oe 


Avtonatizatsiya universal'nykh metallorezhushchikh stankov (Automation of Universal 
Metal-Cutting Machine Tools) Moscow, Mashgiz, 1960. 157 p. 15,000 eopies 
printed. 


Ed.: Yue S. Sharin; Tech. Edo; NeA. Dugina; Scientific Ed. of Ural-Siberian 
| Department (Mashgiz): G.A. ‘Sarafannikova. 


PURPOSE: This book is intended for technical personnel. 


COVERAGE: Information concerning the autasation of metal-cutting machines is 
given. Included are descriptions of modernized lathes, milling machines, and 
drilling machines. Automation schematics are given,and devices for feeding and 
chucking are described along with continuous production lines consisting of semi- 
.Qutomatic and automatic machine tools. The following are mentioned as having 
been the originators of automation in Soviet machine plants: T.G. Levin, YueL. 
Tetelyutin, V.F. Savetayev, V.G. Korobeynikoy, and V.S. Pis'menskiy. There 
are no references. 


Cardy 


~XOROBEYNIKOV, V.G. 
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Experience in the automtion of universal metal~cutting equipment. 

Mashinostroitel' no.7:7-10 Jl '60,. (MIRA 13:7) 

i (Ishevsk--Machine tools--Technological innovations) 
(Automation) 
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KAZANISEV, Yo.3.3 KOROBEYNIKOV, V.11.3 KUDUSOV, VA. 
Sorption of Jons of certain. metala on AV-17 anion exchangers 
from nitric acid solutions, Zhur. prikl. khim. 38 no.5:1143-l1146 
My '65, (MIRA 18:11) 


1. Ural'skiy politekhnicheskiy institut imeni S.M. Kirova. 


PEEL Gas Riebety 
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1. Matenaticheskiy institat iseni Y¥.A.Stekleva Akadenii nauk S852, 


Predataviene akadeniken L.1,3edevyn. 
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Sciences). 
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No. 21, 1956. Moscow. 
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KoROBEYNIKEY, VP aes 


Cie ae : 
SUBJECT ussr / PHYSICS carp 1 / 2 PA ~- 1253 
AUTHOR KOROBEJNIKOV, V-P- 
TITLE The Problem of the Strong Punctiform Explosion in 4 Gas with 


Vanishing Temperature Gradient. 
PERIODICAL Dokl. Akad. Nauk, 109, fasc- 2, 271-273 (1956) 
publ. 7 / 1956 reviewed 9 / 1956 


This problem was set by. L.I. SEDOV, Doki. Akad. Nauk, 52, No 1 (1946) and solved 
for the adiabatic motions of & gas behind the front of the shock wave. Here 
the same problem 4g solved for the case of strong heat exchange i.e. when the 
temperature gradient (at/ar = 0) is lacking within the domain of the disturbed 
motion of gas. Also in the case of this problem the onedimensional spherical 
steady motion of the gas is automodel-Like. 2 

For velocity, density, and temperature the formulae uef(A) .9=0,6(A) Te @,/8 


apply. Here ¢ is the velocity of the front of the shock wave, R - 648 constant, 
®5 - a certain constant. As an independent constant the quantity A «= r/r, is 


taken, where roet,(t) is the radius of the shock wave. Next, two ordinary 


aifferential equations for £(A) and g(A) and the boundary conditions of these 
quantities on the front of the shock wave are derived and written down. Further- 
move it is true that in the symmetry center £(0) = 0. (A) and g(A) do not de- 
pend on the coefficient of the adiabates, and {f° ig here essential only on the 
oceasion of the computation of the energy balance. Finally @ differential 
equation for the determination of f(A) is obtained, and after f(X) has been 


iaedOrs Yr -AM-BLIBVAVLGT LLU purr one LUN VL VRC BUVCK WAVG “Uy “pepo your” Sr eon pee 
above). 
INSTITUTION: Mathematical Institute "V,A.STEKLOV" of the Academy of Science 
in the USSR. 


Kogogeynikoy, V-P 


SUBJECT * ussR / PHYSICS carp 1/ 4 PA - 1908 
, AUTHOR KOROBEJNIKOV, V.P- 
TITLE Approximated Formulae for the Computation of the Characteristics 
of a Shock Wave on the Occasion of a Punctiform Explosion ina 
Gas. 


PERIODICAL  Dokl.Akad.Nauk,111, fase. >, 557-559 (1956) 
Issued: 1 / 1957 


Here the problem of a punctiforn explosion in a gas ie investigated in consider~ 
ation of counterpressure on the basis of the problem raised by L.I. SEDOV 
aaron res 52, No 1 (1946), Metody podobija i razmernosti v mechanike 

« similarity and dimensional methods in mechanics), 3-edition, Moscow 1954). 
For the case of a spherical shock wave with the coefficient 7 = 1,4 of the 
adiabatic curve the problem was solved in various works cited. 
One of the most important problems connected with punctiforn explosion is the 
computation of the characteristics of motion for the domain immediately be- 
hind the front of the shock wave and the determination of the equation of 
motion of the front of the shock wave. The present work supplies simple 
approximation formulae for the computation of the parameters of the front of 
the shook wave for any { for spherical, cylindrical and plane waves. 
1.) A comparison of the dependencies of the gas velocity u, behind the wave 


front on the radius To of the shock wave in the case of large and small fo 


shows that the function up (Fo) changes but little on the occasion of transi- 
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AUTHOR. . KOROBEYNIKOV V.P. PA - 30:8 
‘TIT ti ~—on- the Propagation of a Strong Sphericel kxplosicn Wave in a Heat- 


Conducting Gas. 
(0 rassprostranenti sfericheskoy wzryvnoy volny v teploprovodnom gaze 


Russian) 
PERIODICAL Doklady Akademii Nauk SSSR, 1957, Vol 113, Nr 5, pp 1006-1009 (U,S.S oR.) 
Received 6/1957 Loe Reviewed 7/1957 
- ABSTRACT The present report deals with the automodel-like problem of a strong pun- 


etiform explosion in a perfect gas, taking account of heat conduction. At 
the point of time t = 0, in one point of the gas at rest, a large, but fi- 
nite energy Eo is assumed to be liberated momentarily i.e. an explosion is 
assumed to take place. Thereafter, a spherical wave is propagated. The den- 
sity of the gas at rest is assumed to be equal to @4 and the initial pres- 
sure of the gas p, is neglected. 

At first the initial system of the equations of the gas dynamies for the 
problem under investigation is written dowm.also, the boundary conditions 

jn the explosion eenter and or the shock wave are explicitly given. In the- 
se equations pressure is eliminated by means of the equations of state. 
‘Next, dimensionless variables are introduced. As the problem is automodel- 
like, the above. mentioned gas dynamic system of equations is equivalent to 
a system of ordinary differential equations. Also the boundary conditions . 
can be transformed into dimensionless variables. The system of equations and 
the boundary conditions then depend parametrically upon the constants y and 


APPROVED FOR RELEASE: = = 
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a Heat-Conducting Gas. 


A. The author determined the nvmerical solution of this problem for 

y *.1,4 and A = 1,ohb in his dissertation for a candidateship at the 
Mathematical Institute of the Jcademy of Science of the USSR (Moscow 1956). 
According to the opinion of the author, the heat exchange between the gas 
particles is more intense than the heat exchange due to molecular. thermal 
eonduetion, The solution of the problem is shown in a diagram, it repre- 
sents a new model for the desexiption of the initial stage of the develop- 
ment of a strong explosion. The temperature in the explosion center is f1- 
nite and decreases from the maximum of the center to the minimum value on 
the shock wave with increaseing r. The temperature gradient in the center 
is equal to zero and attains its highest value on the shock wave. Pressure 
distribution remains qualitatively the same as in the case of adiabatic 
and "isothermal" models of the current. 

(3 illustrations) 
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SUBMITTED 16.10.1956 

‘AVATLABLE Library of Congress 
Card 2/2 


"APPROVED FOR RELEASE: 06/14/2000 


CIA-RDP86-00513R000824730003-4 


ae SE ree 


AUTOR: Korobeynikov, V. P. 20-6-6/47 me ee) 
tae. 
TITLE: The Exact Solution of the Monlinear Problem of an Excpicsion in 


a Gas of Variable Initial Density (Tochnoye resheniye nelincynoy 
gadachi o vzryve v gaze pri, peremennoy nachal 'noy plotnosti). 


PERIODIDAL: Doklady AN SSSR, 1957, Vol» 117, Nr 6, pp. 947-948 (USSR) 


ABSTRACT: In the initial moment t = 0 a finite energy © is instantaneous- 
ly released in a gas in a point along a straight line or along a 
surface, i. e..an explosion takes place. Then a spherical, cylin- 
drical or plane shock-wave of explosion spreads in the gas. Behind 
the shock wave a nonsteady, unidimensional motion of .:as with 
spherical, cylindrical or jlane symmetry takes pace. “he intial 
pressure p, is ‘constant, but the initial density depends on the 
distance, from the. center of explosion. First the set of equations 
for the adiabatic motion of the gas behind the wave is written 

. down. The problen ig reduced to the determination of the solution 

‘of the set of equations just mentioned with consideration of the 
secondary conditions given here. To this are added & condition for 
the inversion center v(0,t) = O and conditions for the front of 
the shock-wave. These conditions are given here. When the oxpes~ 
sions for the solution of the problem discussed hers are given 

Cara 1/2 without calculation. A formula is also given for the variation of 
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the pressure directly behind the shock-wave. The soiution given 
here was obtained from the exact solution by L. I. Scdov. 
There are 2 Slavic references. 


ASSOCIATION: Mathematical Institute AN USSR imeni V. A. Steklov Al USSR (ia- 
tematicheskiy institut im. ¥. A. Steklova Akademii nauk SSSR). 


PRESENTED: June 22, 1957, by L. I. Sedov, Academician 
SUBMITTED: June 18, 1957 


AVAILABLE: Library of Congress 
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pean Z860""°” Clk-RbP86-00513R00082473000 
TITLE: The Construction of Rigorous, Discontinuous Solutions for the 

One-Dimensional Equations of Gas Dynamics and Their 
Applications (Postroyeniye tochnykh razryvnykh resheniy urav~ 


neniy odnomernoy gazodinamiki i ikh prilozheniya) 


PERIODICAL: Prikladnaya matematike. i mekhanika,1958,Vol 22,Nr 2, 
pp 265-268 (USSR) 


ABSTRACT? During the last time éiscontinuous solutions obtained. parti- 
cular interest in the investigation of one-dimensional motions 
of real gases in presence of shock waves. Only few similar 
solutions could be found till now in this case. However, new 
kinds of solutions can be constructed with the aid of a 
rigorous solution givan by Sedov. This solution of Sedov 2a3 
the form : 


pene 5 pale + HED a(x) 
gap etor(as Ha tera ap OD) 
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here P(x) is an arbitrary function, # = “(t) a function of 
time, s is a certain constant, is =r» is a Lagrange co- 


ordinate, furthermore it holds x = € ®t, 
The author applies this solution in order to construct 
rigorous solutions for the case when the shock wave moves in 
a resting gag with variable denaity under constant pressure. 
Here at first the functions P(x) and r(t), which denotes the 
radius of the shock weve, are calculated. From these values 
the other magnitudes interesting for the flow can be de- 
termined. There are 4 references, 2 of which are Soviet. and 
1 American. ; 
SUBMITTED: October 22, 1957 


1. Gas flow--Mathematical analysis 2. Shock waves-—Mathematical 
analysis 
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AUTHOR : Korobeynikov, V. Pe 


TITLE: “One-Dimensional Automodal Motions of a Gas in a Magnetic 


Field (Odnomernyye avtonodel'nyye dvizheniya provodyashchego 
gaza v magnitnon pole) 


PERIODICAL: ea Akademii nauk SSSR, 1958, Vol 121, Nr 4, PP 613-615 
USSR 


ABSTRACT: The author investigates one-dinensional unsteady adiabatio 
motions of an ideal electrically conductive gas with cylindri- 
cal and plane waves. The magnetic field may be perpendicular 
to the trajectories of the particles. The conductivity of the 
gas is considered to be infinite; the viscosity and the 
heat conductivity are neglected. The equations of motion 
which correspond to the above mentioned assumptions are given 
in an explicit form. Since these equations do not contain 
any dimensional constants, the motion will be an automodel 
one if the initial conditions and boundary conditions of the 
problem contain only two dimensional constants with independent 
dimensions. This paper uses the denotations and the termino- 
Card 1/3 logy of L. I. Sedov. The author introduces dimensionless 
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variables and he gives a system of ordinary differential equa- 
tions which is equivalent to the above mentioned system of 
partial differential equations. Next, the author gives a 
particular solution of the ordinary differential equations. 
More general solutions of this type were investigated in 
previous papers (Refa 2, 3). The above mentioned ordinary 
differential equations have 2 algebraic integrals, viz. an 
integral of adiabaticity and an integral of "freezing in" 
(integral vmorozhennosti). Therefore the solution of any 
automodel problem may be reduced to the integration of a 
system of 2 ordinary equations. In a special case, there is 
also an energy integral and the problem may be reduced to 
the solution of one equation. Shock waves may also exist 
in the motion of the gas. The following automodel problems 
may be solved by the integration of the above-mentioned system 
of ordinary. differential equations: 1) The determination of 
the motion of a conducting gas from the given initial data 
(Cauchy (Koshi) probler:). 2) The problem of the motion of 
a plane or cylindrical conducting piston in a gas. 3) The 
Card 2/3 problem of the strong explosion (electrical discharge). 
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There are 1 figure end 7 references, 5 of which are Soviet. 


ASSOCIATION: Matematicheskiy institut im. V. A. Steklova Akademii nauk 
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(Mathematical Institute imeni V. A. Steklov, AS USSR) 


PRESENTED: April 1, 1958, by L. I. Sedov, Academician 
SUBMITTED: March 28, 1958 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/2 


_Korobeynikov, Vs-P., Ryazanov, Ye. V. SOV/20-124~1-13/69 


On the Solutions of Equetions of Ma etic Cas Dynamics in the Case 
of Vanishing Temperature Gradients fo resheniyakh uravnaniy magnit- 
noy gazodinamiki pri nulevom gradiyente temperatury) 


Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 1, pp 51-52 (USSR) 


The authors investigate one-dimensional motions of an electrically 
conductive perfect gas with cylindrical and plane waves. The con- 
ductivity of the gas is assumed to be infinite, and viscosity is . 
disregarded. The magnetic field is vertical to the trajectories of 
the gas particles. In the cylindrical case the magnetic lines of 
force can be-straight lines: which are parallel to the symmetry axis, 
concentric circles. with: their center on.the axis, or also helical 
lines. The equations of motion. and their particular solutions are 
explicitly written down. and explained. The solutions obtained are 
also: suited for the- construction- of a solution with shock waves. . 


- In conclusion, an equation is given for. the motion of shock waves. 


There are 2 Soviet references. ; 
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(Mathematics Institute ineni V. A. Steklov of the Academy of 
Sciences, USSR) © 
PRESENTED: ‘August 11, 1958, by L. I. Sedov, Academician 


SUBMITTED: July 25, 1958 
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“On Strong Explosions in a Perfect Compressible Medium." 


report presented at the First All-Union Congress on Theoretical and Applied 


Mechanics, Moscow, 27 Jan - 3 Feb 1960. 
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avruorsS: Kvashnina, 8- g,,. and Korobeynikov, V. P., (Moscow) 


TITLE : Solution of Some problems Of the Motion of Air, 
Allowing for Dissociation and Ionisation 


PERIODICAL: Izvestiya Akademii nauk sss, Otdeleniye tekhnicheskikh 
nauk, Mekhanika 1 mashinostroyeniye, 1960, Nr 2, 
pp 34-41 (USSR) 
ABSTRACT: At moderate pressures andi temperatures below 1000°K, 
the properties of air} er 
equation of state for & perfect ga5 P @ Palos 
constant heat capacity, constant y (= © ra 
constant molecular weight ..}° At tempers 


enthalpy and sound ye locity depend not only on temperature , 
put 2iso on density oF pressure. Below 1000°K, the 
enthalpy 2 depends on sound velocity (a) according 
. ho at/(y - 1). Between 1000 and 20 G00°K the 

card 1/6 relationship is expressed by Eqs (1.1) and (1.2) men 


ee 
The time “t, and : 


_) oryvy-cas given by (2,2) 
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Solution of Some Problems of the Motion of Air, Allowing for 
Dissociation and Ionisation 


/ 
the coordinate Tp at which a shock wave arises are 
found from the conditions (2.3). For waves ropagated 
in the positive direction, Eqs (2.1) to (2.3) lead to 
(2.4) where the derivatives are calculated at the 
point CC. If the compression waves are adjacent 
to stationary gas and the shock waves arise at the 
poundary, the conditions (2,4) may be written as (2.5). 
If a plane piston moves ir, a pufficiently long tube 
according to the law dr)/dt = U = kt, with T, > 1000, 
the table on p 38 gives Bie value of ZS (the ratio of 
t, in air to t in an ideal gas) for various initial 
temperatures and entropies. As Kk —~7 —@, one obtains 
flow of gas into a vacuum, accompanied by recombination. 
Using the solution (2.1) for this case and taking the 
initial data: a = 1300 m/sec, S «= 2.118 cal/g deg, 
the solid lines in Fig 1 are obtained; the dashed lines 
represent the curves for an ideal gas. The velocity of 
flow into a vacuum v(0O) = - 8780 m/sec for air and 


; 


Card 3/6 v(0) = ~— 6490 m/sec for an ideal gas. 
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(2) Calculation of the arameters at _the brake point. 
Using the ermodynamic func ons a to olds e 
parameters at the first discontinuity and the values of 
To, PD can be calculated at the praking point for 


the moGion Sf a blunt body in air with supersonic 
velocity./ The results of the calculations are given 


* The first line corresponds to values determined from 
tables (Ref 7), the seconi to formulae (1.1), (1.7)- 

It is evident from the table that dissociation and 
ionisation lead to considerable lowering of temperature 

at the discontinuity and at the braking point in relation 
to an ideal gas and to an increase in pressure and 
density. The pressure , however, changes relatively little. 
(3) Expansion of a piston in jiescent air with constant 
velocitye Phe system of equations for the motion of air 
at e front of a ghock wave may be w _tten in the form 
(4,1). according to Ref 10 these equations may be 
transformed to 4 system of ordinary differential equations 


(foot of p 39) by the transformation using the dimension- 
card 4/6 less parameters Bb 
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= Fe vetv, He ts 
where D is the shock wave velocity. The values 
wel, 2, 3 correspond to plane cylindrical and spherical 
pistons, At the shock wave front X= 1 and V, H are 
known.values from calculations at the first discontinuity 
(Ref 9), Calculations have been carried out for y= 2, 
D/a; = 8,085, p , = 1 atm, 1, = 288°K, and are plotted 
in bigs 2 and 3 (the dashed curves are for a perfect gas). 
{he pressure and density at a shock wave in air are 
higher and the temperature lower than in a perfect gas. 
- he influence of dissociation on sound velocity is small. 
(4) |The flow around a cone with zero angle of attack. 
thin-provie 1sads to the integration st Eq (5.1) with 
the boundary conditions (5.2) and (5.3), where u is the 
velocity component along the cone axis, V is the 
component perpendicular to the axis, wo is the angle 
of the discontinuity and the index k signifies a 
Card 5/6 magnitude at the surface of the cone, Calculations Xx 
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Sho 24-1-15/28 
AUTHORS: Korobeynikov, V. P., Ryazanov, Ye. V. (Moscow) 
TITLE: Solutions of Equations of One-Dimensional Magneto- 


Hydrodynamics, and Their. Application to Problems of 
Spreading-Wave Shocks 


PERIODICAL: Prikladnaya matematika i mekhanika, 1960, Vol 24, Nr l, 
pp 111-120 (USSR) - 


ABSTRACT: Various cases are presented in which the equations 
describing the plane or cylindrically symmetric 
motion of an electrically. conducting gas given by: 


dv __Op*-, 2(v—tyhg i Ce 


Ce Or r ' p dt ar r 
1 Ov : Apo , o Ont: 
—e igre A he 5- “++ —- \ rh br Pe (viar*— #) (1.1) 
dh, a 


a 
Card 1/9 — + Ta 2 hy a ee hit = 


a 
ar? Or (rhg%) | 
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= dp st dv (v—I)v : { 3 poh Me 
t= 105 +=) — 2A) ow (ef 2 omer (SES) (1.2) 
2 if ay 


(P= p+h, h=h,-+ (v—1)h,, A= =, ly = —32-) 
¢ ~ a 


can be integrated. Infinitely conducting stationary 
motions; unsteady automodel and non-automodel motions 
with shocks; motions in which the velocity depends 
linearly on r; isothermal flows, as well as the problem 
of an impulsive gas discharge are considered. The 
research done here 1s a continuation of prior work 

done by the authors both jointly and independently. 


Card 2/9 ’ Here, H, and Hp are the components of the magnetic 
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field intensity; U, is the magnetic viscosity; 
V=1, 2 correponds to the plane and cylindrical 
case, respectively; and the remaining notation is 
standard. The magnetic field is always perpendicular 
to the velocity vector, and for V = 1, hy = 0. 


For infinite. conductivity r = 0, and for isothermal 


flows, the fifth equation is replaced by OT/ Or = 0 
orp =@(t)o .° The shock conditions for unsteady 
motions corresponding to the conservation of mass 


and momentum and the continuity of the electric field 
and energy are given by: 


i ak =e pulls M0 (Uy— aU) -f peyh es py (ues dry} dt) (1.5) 


hip? = Nay293, 


tyme Pt a. 
card 3/9 (ry — 0) (BP oP ily 


Prost? == Meaps? (1.6) 


dy) -b tape = 0 (2 hy) (1.7) 
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U= Aye’; the piston radius being zero and the other. 


flow quantities being proportional to negative powers 
of r, initially. for ae = Q, the problem is 


automoedel, if these powers and n obey a given relation 
and the solution can be obtained by numerical methods 
given by the first author: Dokl. An SSSR, 
Vol 121, Nr “, 1958). Several graphs are given 
depicting the dependence of the flow quantities on the 
Space variable. A condition is also given insuring 
the automodelness of the problem for finite con- 
ductivity. When the velocity is a linear function 
of ‘the radius, a solution for adiabatic gas flows 
without shocks was obtained by Kylikovskiy (Dokl. 
AN SSSR, Vol 114, Nr 5, 1957). For arbitrary % P 
a solution is written down containing an arbitrary 
function of the space variable for the axisymmetric 
case. For = 2 an analogous solution is written 


- which was dérived by the second author (Priklad. mat. 
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4 mekh., 1959, Vol 23, Nr 1) in terms of two arbitrary 
functions of the space variable. The authors state that 
these two solutions can be used, by suitably choosing 
the arbitrary constants and functions, to connect the 
flow across a shock front. This was carried out in 
several gases in Priklad. matem. 1 mekh., 1958, Vol 22, 
Nrs. 2, 5. Here, the aythors discuss in detail the 
solution for arbitrary Y for the problem of a strong 
shock (in the gas dynamical sense) starting from the 
conditions across a. shock front given by G. Whitham 
(J. of Fluid Mech., 4, pp 337-360, 1958). The flow 
quantities and piston radius are then found for the 
compression of gas by a piston. In a previous paper 
(Dokl. AN SSSR, Vol 124, Nr 1, 1959), the authors 
showed that exact solutions exist for isothermal, 
infinitely conducting gases depending on an arbitrary 
function of the space variable or time in which the 
velocity also was a certain linear function of the space 
Card 7/9 variable. The problem with shocks was solved using a 
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solution containing an artitrary function of the time. 
For isothermal flows in which b= Y (t), one can find 
particular solutions of (A) when’h, or hg ts absent and 


which contain arbitrary constants. Starting from a- 
particular solution involving an arbitrary function 
of the space variable, the authors discuss in detail 
and construct the solution across the shock. This 
solution is then used to obtain an exact solution of 
the following problem of an impulsive gas discharge: 
At time t = 0, there is a cylindrical column of gas 
whose assumed high temperature makes the gas infinitely 
conducting; a magnetic field with given intensity is 
assumed to be "fixed" in the column and directed parallel 
to the cylinder axis; the initlal density is constant at 
t = 0 and thé total pressure in the gas is assumed to be 
constant; at t = 0 a current begins to flow through the 

card 8/9 column in the axial direction according to a given law. 
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AUTHORS:  Korobeynikov, V. Po, Karlikov, V. Ps 
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TITLE: On the Interaction of Strong Explosion Waves With an j 

Electromagnetio Field y NY 


PERIODICAL:  Doklady Akademii nauk SSSR, 1960, Vol. 133, No» 4s 
pps 764-767 


TEXT: The first part of the paper deals with the investigation of 4 
point explosion in an ideal gas with infinitely large electrical con- 4\ 
ductivity, assuming the existence of.a weak homogeneous magnetic field. 
Owing to the weak magnetic field, the motion of the medium can be 
neglected in first approximation, and the problem has an axial symmetry 
on ascount of the homogeneous magnetic field. Proceeding from the 
induction equation, the equations (3) are obtained for the radial and 
the transverse components of the magnetic field, and are then discussed. 
An already known formula is.then given for the calculation of the 
current in the zone of gas motion. In the second part, the authors 
discuss the emission of electromagnetic waves caused by strong shceck 
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waves in conducting media within an electric or magnetic field, and also 
the increase in the electrical conductivity of the gas behind the wave 

: front of the_shock wavesl caused by the interaction of the above electro- 

4 magnetic waves with the shock waves. It is assumed in the further tasks 
that the electrical conductivity is infinitely large behind the shook 
wave front, but vanishing in front of it, and furthermore, the 
influence of the electric or the magnetic field on the gas motion is 
neglected due to the smallness of the electromagnetic field. Proceeding 
. from the assumption that the electric and magnetic field strengths are 
equal in front of and behind the shock wave, the vector product (4) is 
obtained for the field strength in front of the shock wave. Plane waves 
are examined’ next, with ? parallel to the Y-axis and H parallel to the 
geaxis. (6) is then obtained for (4) and it is shown that H, and EL also 


satisfy equations Ey + H, = $ G ys E, -H «= F(y), besides the wave 


equations. Here, f =x - ot, 2 = x + Oty (F ) and F (» ) are arbitrary 
functions, and cis the light velocity. Finally, the propagation of a 
plane shock wave and a strong explosior on a plane are investigated as 
concrete examples. In the first example, expressions are found for 
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PHASE I BOOK EXPLOITATION sov/ 5711 


Korobeynikov, Viktor Pavlovich, Nina Sergeyevna Mel'nikova, and Yevgeniy 
Vasil'yevich Ryazanov 


Teoriya tochechnogo vzryva (Theory of Point Detonation) Moscow, Fizmatgiz, 
1961, 332 p. 5,000 copies printed. 


Ed.: S.N, Shustov; Tech. Ed.: I. Sh. Aksel'rod, 


PURPOSE: This book is intended for scientists interested in shock-wave 
propagation, and for aspirants and students in advanced courses in gas 


dynamics at schools of higher education. It may also be used by engineers 
concerned with problems of detonation. 


COVERAGE: The book contains the results of work by Soviet and non-Soviet 
scientists on the theory of point detonation. The point-detonation theory 
arose in connection with the necessily of describing phenomena which take 
place in uniform media during detonations of charges of small volume and 
weight, but which develop high energy. The point-detonation theory makes 
it possible to obtain, with an accuracy sufficient for practical purposes, 
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much necessary data on the nature of the unsteady motion developed during 

a detonation. It should be mentioned that this theory may also be applied to 
problems of the flow of a superhigh~speed gas stream around blunt-nosed . 
slender bodies and to problems of shock-wave propagation during electrical 
discharges and detonation of fine metal wires through which a pulsed current 
is passed, Over the last few years many works published mainly in various 
Soviet and non-Soviet journals have dealt with investigations of the motion of 
a gas during point detonations. In view of the absence of a complete presen- 
tation of the point-detonation theory, which is important in investigating varioug 
problems of gas dynamics, the authors of the book have endeavored to give 

a systematic presentation of its principal conditions and the more important 
results of research employing this theory. The book contains eight 
chapters. Chapter I sets forth general equations of one - dim en sional 
unsteady motions and some mechanical and thermodynamic relationships. 
Here the problems of point detonation are formulated and the main results 

of studies dealing with this problem are reviewed, In Chapter iI self- 
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simulating [automodeling] problems of detonation in an ideal gas having 
constant and variable initial density are reviewed, and the solution is 

given to the problem of the motion of a gas expelled by a piston. The 
approximation method of calculating problems which are not self-simu- 
lating is given in Chapter III, This method is based on the linearization 

of a gas-dynamics equation about a self-simulating solution. The stated 
method is used to solve point-detonation problems by taking into account 
counter-pressure and density variation with altitude, and also,to solve 
problems of the motion of a gas expelled by a piston. The application of 
the point-detonation theory to the aerodynamics of thin bodies is reviewed, 
Chapter IV contains the results of the numerical solution of a non-self- 
simulating spherical-charge detonation problem, and a comparison of these 
results with some experimental data. Also examined in Chapter IV are the 
problems of the asymptotic behavior of ihe solution near the detonation center 
and the laws of shock wave attenuation at great distances. In Chapter V 
approximation formulas are derived for calculating the parameters of spher- 
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ical, cylindrical, and plane detonation waves. In Chapter VI a method 

is given for setting up some exact solutions which describe the one-di- 
mensional unsteady flow of a gas with shock waves. The application of 
this method to detonation phenomena is discussed, The aforementioned 
chapters review problems of adiabatic motions of an ideal gas with constant 
heat capacities. The last two chapters include problems formulated on the 
basis of other assumptions. Thus, ia Chapter VII, problems of powerful 
detonation in an ideal gas under conditions of nonadiabatic motion in a 
disturbed zone are studied. One of the methods for calculating radiation 
is shown here. Chapter VIII deals with a number of problems connected 
with point detonation in a slightly compressible uniform medium, e.g.» 
water, An investigation of the general characteristics of solutions to 
problems concerning powerful detonations is given for a broad class of 
self-simulating media. The book does not deal with questions connected 
with the calculation of gas viscosity, the effects of gravity, or ionization 
and dissociation processes since there are still many unsolved problems 
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in this area. A number of results obtained by the authors and published 
earlier in journal articles are included, Many of the subjects covered 

in the book were topics in a series of reports delivered at seminars on 
hydrodynamics at the Moscow State University. A bibliography of Soviet 
and non-Soviet literature is given at the end of the book. The book was 
written as follows: Chapters IV, V, Section 3 of Chapter H, and Section 

6 of Chapter III were written by V. P. Korobeynikov; Chapters III and 

VIll, by N.S. Mel'nikova; Chapters Il and VI, by Ye. V. Ryazanov; 
Chapter I, by Korobeynikov and Mel'nikova; Chapter VII, by Korobeynikov 
and Ryazanov; and Sections 2, 6, 8, and 9 of Chapter II, by Mel'nikova 

and Ryazanov. The authors participated jointly in compiling the problems 
reviewed in Sections 3, 4, and 5 of Chapter III, Sections 2 and 6 of Chapter 
IV, and Section 1 of Chapter VII. It should be mentioned that Sections 3, 
4, 5, 6, 7, and 9 of Chapter VIII were written by N.S. Mel'nikov and N.N, 
Kochina mainly on the basis of their articles. The authors thank Leonid 
Ivanovich Sedov for his valuable remarks concerning many of the problems 
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reviewed in the book; V. P. Karlikov, for his help in writing Section 5 
of Chapter III; and Yu.L. Yakimov, for submitting the material for 
Section 8 of Chapter VIII and for his valuable comments. There are 
74 references: 57 Soviet, and 17 English. 


TABLE OF CONTENTS: 


Foreword 6 
Concerning the Symbols Used 9 
Ch, I, Principal Equations and the Formulation of Problems 14 
1,. The point-detonation concept 1 
2, Differential equations of one-dimensional motion 14 
3, Characteristics of systems of differential equations of 
one-dimensional motion al 
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AUTHORS: Karlikov, V.P., and Korobeynikov, V.P. (Moscow) — 


TITLE: On perturbations of the electromarneti-> field under 
the action of a shock wave when conductivity is dis- 
continuous 


PERIODICAL: Akademiya nauk SSSR. Otdeleniye tekhnicheskikh nauk. 
Prikladnaya matematika i mekhanika, v. 25, noo 3, 
1961, 554 - 556 


TEXT: Electromagnetic waves are investigated here by subjecting 
them to the action of spherical shock waves, spreading in a weak 
electromagnetic field. It is assumed that the mechanism of genera- 
tion of the electromagnetic wave is related to the appearance of 
the discontinuity in conductivity on the passage of the shock wave 
through gas. Velocity of the shock wave Dt) where t+ -— time, is 
assumed known. If the subscript (1) denotes the region in front of 
the shock wave and subscript (2) the region behind it, then 
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Hy = Ho, Bi, = Boy (2) 
where E, - tangential component of electric field vector. In vier 
of infinite conductivity of gas behind the shock wave, one has 

~ BE 


=. =v, ° H, in a moving coordinate system, and 
2 ec 2 2 
B= gly -D)* h), (2) 


in the stationary coordinete systen. In the medium of zero conduc- 
tivity and p=€ = 1; 


1 gE _ LaE__ 
1 fF = rot H, - 2 = rot E. (3) 
The spherical shock wave is then considered. Initial Magnetic and 
electric fields are taken to be Hy and KE, respectively. The spheri-= 


cal coordinate system is used (r, 38, be and @ is the angle of H. 
The following cases are then solved. 1) For E, = 0, H, # 0, and mo- 
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of the shock wave given by 
ar Os) Chay) 
= ae = “ “g° 2 & 
ae oC a eli ae 


@ (fs, r) = & 2 Babe” [Es + (k 42) ra), 0g m<oo (7) 


(Es, rz) == rst?@— Et, DY xo" [(K 2) rat Bab Eatrg-! (kp 37] 


where q, are constants, the solution is 
E, == E,=0, _ d= 0 


E, = Hosin 1+ 2 Bb (3 t(k+2)r} (8) 


Ho 2 Aa Bos 0 Bi reyes + (k +3) r] + Hy cos 0 
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Hy yaa teen 3 ext Neaas de uta atyal—Mexing (8) 
=) 


D. = const. H oF Oo, E #0 and H, orthogonal to E,, then 
(ree cetine A= 7r/D.,» separating the easiats 
the solution is found by p Gk 


ult 
les in (3) and solving the resulting equations. The final res 
is 


mae 


2 1 2 10 
H, = HA Bay se 57) c05 0 
. ae 


A fe) sin 0 + Boi (— J tee) eon (9) 
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1 


By — Eel (Be hae pty ae as =) ain pcos 9 


. 4,44 : it A 
By = Hol (-+ + a 33) sin 0 — Kgdy( Bit aro Fer a ) eos y? (9) 
where 
in Jad —3 (1 — 8%) -- 2 (1 +384) 
=a0P—3—h—s—oy' B= ae 0) 
; 38 173 (a +4) 6? + Bad! ~ ee! 
MS TES EF Oi dae) Ba 


3) (8) can be utilized for approximate dsterpiakticn of electroma- 
genetic parameters if D(t) is different from (7) and can be used if 
D(t) and r p(t) are tabulated. Also ifthe initial position of the 
Sieceeinaec ie wave is given by r = r,» then the substitution 2 = 


=re- tT) - ct should be used in (8). There are 5 references: 4 So- 
viet-bloc and 1 non-Soviet—-bloc. The reference to the English~ 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824730003-4" 


267h2 | SL 
5/04 


9461/025/003/019/026 
On perturbations of the ... D208/D304 


-4 
"APPROVED FOR RELEASE: 06/14/2000 _ CIA-RDP86-00513R000824730003-~ 


language publication reads as follows; R, Gallet, Propagation and 
production of electromagnetic Waves ina Plasma, Supplen. Nuovo, 
Cimento, 1959, v. 13, ser. 10, Ne lypp. 234 - 256. 


SUBMITTED: February 18, 1961 
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[Magnetohydrodynamics] Magnitnaia gidrodinamika, Moskva, Flz- 
matgiz, 1962. 246 p. (MIRA 15:7) 
(Magnetohydrodynamics) 
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